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A quantitative evaluation for well pattern adaptability in ultra-low
permeability oil reservoirs. A case study of Triassic Chang 6
and Chang 8 reservoirsin Ordos Basin
ZHAO Jiyong"?, AN Xiaoping"? WANG Jing" %, FAN Jianming" %, KANG Xingmei' %, TAN Xiqun"? LI Wenging'**

(1. Exploration and Development Research Institute of PetroChina Changqing Oilfield Company, Xi’an
710018, China; 2. National Engineering Laboratory for Exploration and Development of
Low-permeability Oil & Gas Fields, Xi’an 710018, China)

Abstract: Based on the previous studies and development practice in recent 10 years, a quantitative evaluation method for the
adaptability of well patterns to ultra-low permeability reservoirs was established using cluster analysis and gray correlation method, and it
includes 10 evaluation parameters in the four aspects of optimal evaluation parameters, determination of weights for evaluation
parameters, development stage division, and determination of classification coefficients. This evaluation method was used to evaluate the
well pattern adaptability of 13 main ultra-low permeability reservoirs in Triassic Chang 6 and Chang 8 of Ordos Basin. Three basic
understandings were obtained: Firstly, the well pattern for ultra-low permeability type-1 reservoirs has generally good adaptability, with
proper well pattern forms and well pattern parameters. Secondly, square inverted nine-spot well pattern is suitable for reservoirs with no
fractures; rhombic inverted nine-spot injection pattern is suitable for reservoirs with some fractures; and rectangular well pattern is
suitable for reservoirs with rich fractures. Thirdly, for the ultra-low permeability type-II and type-IIl reservoirs, with the principles of
well pattern form determination, the row spacing needs to be optimized further to improve the level of development of such
Treservoirs.
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I = 1I N=0.5 11 =0
1 1% 9 =90 [80, 90) <80
2 1% 9 =65 [60, 65) <60
3 /% 9 [90, 100) [80,90) [100,110) <80 >110
4 /MPa 7 <10 [10, 15) =15
5 /(t-d™") 12 =20 [1.0, 2.0) <1.0
2 > 50, 70 <
6 % 12 70 (50, 70) 30
2 =80 [60, 80) <60
3 < 30, 50 =
7 1% 10 30 [ ) 50
3 <40 [40, 60) =60
] 50% 0 =5 [4,5) <4
50% =6 [5, 6) <5
9 1% 9
10 1% 13 =12 [10, 12) <10
0.62~1.10 2
/m 8 3
4
[16-19] 5
2 B ERTN 3 1
I
£ BESHBTHIEREERLLERER
A 0.652 1.000 0.638 1.000 0.498 0.503 0.400 0.367 0.794 0.800
A, 0 0.616 0.349 0.900 0.561 0.654 1.000 0.455 0.281 0.800
As 0.959 0.747 0.602 0.988 1.000 1.000 0.432 0.331 0.534 1.000
Ay 0.783 0.515 0.588 0.594 0.327 0.647 0.303 0.124 0.216 0.750
As 0.858 0.283 0.421 0.610 0.776 0.550 0.601 0.137 0.257 0.745
As 0.427 0 0.839 0.817 0.556 0.347 0.745 0.159 0.177 0.714
Ay 0.704 0.667 0.477 0.762 0.595 0.782 0.386 0.195 0.323 0.681
Ag 0.940 0.202 0.574 0.388 0.546 0.455 0.418 0.039 0.218 0.600
Ay 0.809 0.727 0.643 0.910 0.634 0.620 0.388 1.000 1.000 0.750
A 0.858 0.354 0.523 0.444 0.146 0.445 0.308 0.044 0.052 0
Ap 0.974 0.970 0.492 0.357 0.585 0.466 0.512 0.142 0.268 0.210
An 0.906 0.414 0 0.984 0 0.194 0.641 0 0 0
A 1.000 0.768 0.536 0.535 0.146 0 0 0.448 0.093 0
#=3 BEZHBELEXFNERSHEXBEABBRNERNY
A 0.613 0.350 0.585 0.336 0.902 0.756 0.639 0.711 0.999 0.916
A, 0.608 0.477 0.438 0.360 0.810 0.976 0.363 0.811 0.500 0.916
As 0.446 0.425 0.561 0.339 0.475 0.607 0.614 0.676 0.667 0.672
Ay 0.529 0.528 0.553 0.461 0.823 0.963 0.728 0.529 0.469 1.008
As 0.490 0.698 0.467 0.454 0.602 0.814 0.509 0.536 0.488 0.997
Ag 0.844 0.899 0.762 0.383 0.817 0.612 0.444 0.550 0.453 0.939
A, 0.576 0.456 0.493 0.399 0.768 0.824 0.650 0.572 0.521 0.885
Ag 0.454 0.786 0.544 0.568 0.830 0.705 0.624 0.486 0.470 0.775
Ao 0.515 0.432 0.588 0.358 0.725 0.917 0.649 0.546 0.709 1.008
Ao 0.490 0.636 0.516 0.534 0.636 0.695 0.723 0.488 0.407 0.403
Ay 0.440 0.358 0.500 0.588 0.780 0.716 0.559 0.540 0.493 0.484
Az 0.468 0.590 0.336 0.340 0.537 0.517 0.489 0.468 0.391 0.403
A 0.431 0.418 0.523 0.487 0.636 0.431 0.825 0.801 0.421 0.403
0.531 0.542 0.528 0.431 0.719 0.733 0.601 0.593 0.538 0.755
9 9 9 7 12 12 10 10 9 13
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